Background. Because an increase of patients who misuse opioids has been identified in our cancer clinical setting through urine drug testing (UDT) and the Screener and Opioid Assessment for Patient's with Pain-Short Form (SOAPP-SF), we conducted this retrospective cohort study to identify patient characteristics that are associated with UDT that indicates noncompliance.
Introduction
The incidence of opioid misuse has reached epidemic proportions, and the US Centers for Disease Control and Prevention (CDC) Task Force has put forth guidelines for the primary care physicians prescribing opioids for chronic pain "outside of active cancer treatment, palliative care, and end-of-life care" [1, 2] . There is a growing awareness that patients with active cancer and patients undergoing end-of life care may also misuse opioids [3] [4] [5] [6] [7] . The incidence of opioid addiction and misuse in the cancer population is not well studied and continues to be underreported [8] , but one can estimate that it may not be much different than age-matched members of the population.
Younger age (less than 35 years), psychiatric comorbidities (anxiety, depression, psychosocial stressors, chemical coping) [9, 10] , history of smoking, personal and/or family history of substance abuse, history of physical or sexual abuse, history of opioid use, and MEDD greater than 120 mg put chronic pain patients at a higher risk for opioid misuse [11] [12] [13] [14] [15] [16] . There is conflicting evidence on opioid misuse difference among men and women [17] . The extent to which the risk factors generalize to cancer patients with pain is unclear. Eighty-six percent of all cancers diagnosed in the United States are in patients over the age of 50 years [18] , and this may shift the age that puts these patients at risk for noncompliance with opioid therapy. Patients with cancer have a high incidence of anxiety and depression, which puts them at a higher risk for opioid misuse [19] . Chemical coping remains underdiagnosed and is as high as 18% in advanced cancer patients [20] . Undiagnosed and untreated symptom burden can also lead to chemical coping and use of opioids to allay these symptoms [20, 21] . Higher incidence of illegal drug use was seen in patients with advanced cancer and patients with alcoholism and smoking history [22, 23] . Bruera et al. [24] elaborate on factors that place individuals with cancer at risk for overtreatment with opioids; these include long-term survival, comorbid mental health conditions, and preexisting substance use disorders, as well as limited or no financial resource. These authors also discuss pseudo-addiction, psychiatric conditions, substance use disorder, criminal intent, and inability to follow treatment plan as potential reasons for aberrant drug-taking behaviors [24] . Current oncologic therapies have improved cancer cure rates and prolonged life expectancy in most cancer types, which may also lengthen exposure to opioids and increase opioid misuse behaviors [25] .
An increasing number of patients who misuse opioids have been identified in the oncologic setting through "universal precautions" including urine drug testing (UDT) and the use of other risk assessment tools including the Screener and Opioid Assessment for Patient's with Pain-Short Form (SOAPP-SF), Opioid Risk Tool (ORT), and Screener for Opioid Assessment in Pain Patients-Revised (SOAPP-R) [5, [26] [27] [28] . Evidence suggests that no single tool by itself-physician assessment, prescription monitoring programs, screening tools, or urine drug testing-is dependable enough to assess the risk of opioid abuse or misuse [10, 13, 29, 30] . UDT is still considered the "gold standard" test to identify opioid misuse as it allows for detection of drugs with good sensitivity and specificity and ease of performance [31] . There have not been established guidelines on standard of care for the administration of this test, and there has been an overall misuse in the chronic pain population for financial gain, as well as regulatory concerns for malpractice [12, 13, [31] [32] [33] . With the awareness of the misuse of opioids and associated deaths, recent CDC recommendations are to get UDT on all patients with chronic pain outside of active cancer treatment, palliative care, and end-of-life care initiated on opioid therapy and at least yearly thereafter, or earlier as indicated [1] . Despite concerns for opioid misuse in the oncology setting, UDT and other tools continue to be relatively underutilized [4, 7, 27, 34] . Available weak evidence suggests that there is a relatively high incidence of opioid misuse in oncology patients [4, 27, 28] . In a previous study done by the authors, 149 of the 522 (29%) consecutive cancer pain patients that had completed the SOAPP-SF had a score of 4 or higher and were considered at risk for noncompliance with their opioid therapy [5] . There are no guidelines available on risk management strategies for patients with active cancer on opioid therapy, and UDT and "pain contracts" are not standard practice in the oncology setting. The research question we sought to address in this study is what patient characteristics are associated with UDT indicating noncompliance. By addressing this question, we will identify patient characteristics that can prompt physicians to get UDT.
Methods
This study was approved by the University of Texas MD Anderson Cancer Center Institutional Review Board and granted a waiver of patient written consent. Charts of patients seen in the Cancer Pain Center from January 1, 2009, to December 31, 2011, were reviewed. A total of 211 unique patients who had UDT and had completed the SOAPP-SF questionnaire were identified. Information on pain scores based on Brief Pain Inventory (BPI), symptom burden scores using the Edmonton Symptom Assessment Scale (ESAS), and morphine equivalency daily dose (MEDD) was collected at three time points: initial visit, first follow-up visit, and second follow-up visit to the clinic. A Health Insurance Portability and Accountability Act-compliant database was created for this study.
UDT
UDT is considered a "gold standard" test for ascertaining compliance with opioid therapy. One of the primary reasons is that urinary tests allow for the presence or absence of certain drugs used in the pain patients to be evaluated with good specificity and sensitivity, ease of administration, and low cost. Drugs and their metabolites tend to stay for a longer period of time in the urine, allowing for a lengthier detection time than serum [31, 35] . In our study, a urine sample (around 30 mL) was collected in the clinic. Initial immunoassay gave a qualitative analysis, followed by confirmatory gas chromatography-mass spectroscopy of positive results performed in the laboratory.
SOAPP-SF
The SOAPP version 1.0 is a 14-item self-report questionnaire designed to predict aberrant medicationrelated behaviors among chronic pain patients [36] . In order to reduce the time burden on patients, an abbreviated short form version of the SOAPP was used in this study (SOAPP-SF). Although there is a slight reduction in sensitivity and specificity in the five-item SOAPP-SF, the five-item version retains most of the predictive validity of the standard SOAPP version. The five questions address the following: 1) mood swings, 2) nicotine dependence, 3) noncompliance with prescribed medications, 4) history of illegal drug use, and 5) history of legal problems. A score of 4 or more is considered positive and indicative of high risk for opioid misuse, with a sensitivity of 0.86 and specificity of 0.67. There is a 33% chance of being false positive with a high SOAPP-SF score [37] .
BPI
The BPI asks patients to rate the severity of their pain at its worst and at its least for the preceding week, and at the time the questionnaire is being administered. Each item is rated on an 11-point scale, where 0 is "no pain" and 10 is "pain as bad as you can imagine." The BPI is the most widely used instrument for assessing cancer pain, is psychometrically sound, and has demonstrated validity for cancer pain assessment [38] .
ESAS
The ESAS is a nine-item self-report visual analog scale originally developed for use in assessing the symptoms of patients receiving palliative care [39] . Each of nine symptoms assessed by the ESAS (fatigue, nausea, depression, anxiety, drowsiness, mental clarity, shortness of breath, poor appetite, and insomnia) is rated on an 11-point scale, with 0 being "none" and 10 being "worst." In addition, the overall sense of well-being was assessed also using an 11-point scale, with 0 being "best" and 10 being "worst." The scale has demonstrated validity in cancer populations, as evidenced by appropriate correlations with other measures of pain and distress. Moreover, the scale has been found to have good test-retest reliability and good internal consistency.
Sample
A total of 8,727 unique patients were seen in the pain management clinic during the study period. The data included 520 patient encounters collected from 211 patients who had UDT and completed the SOAPP-F questionnaire ( Figure 1 ). Patients were included in the study even if they had UDT at consult because they were getting opioids from their oncologists within the institute and were referred to us due to poor pain control or compliance issues with their existing regimen. Thirtyfive patients with missing information as well as inconclusive UDT (i.e., patient report of not taking shortacting opioid, unable to distinguish between marijuana and marinol, UDT not done for prescribed opioid) were excluded from the analysis. We also excluded nine patients without a cancer diagnosis. Hence, the sample was comprised of 167 patients with complete data.
Data Collection
Demographic data, including age, gender, employment status, and cancer diagnosis, were collected at the time of initial consult on all identified patients from the medical databases. Patient medical records were also reviewed for cancer disease status, treatment status, smoking status, history of alcohol (ETOH) and/or illicit drug use, psychiatric diagnosis, and other comorbidities. UDT was reviewed, and compliance with opioid therapy was evaluated by the principal investigator. UDT was defined as abnormal when it was positive for nonprescribed opioid or illicit substance, or negative for prescribed opioid. SOAPP-SF scores were collected from clinic records at initial consultation. The patientreported pain scores were collected at all three study time points (first visit, first follow-up visit, and second follow-up visit). Fatigue, anxiety, depression, drowsiness, difficulty thinking clearly, nausea, feeling of well-being, shortness of breath, and insomnia scores were obtained from the ESAS at all three study time points. Lastly, MEDDs were also calculated at all three time points.
Statistical Analysis
Frequencies and percentages are reported for categorical variables. Summary statistics such as number of nonmissing observations, mean, median, standard deviation, minimum, and maximum are provided for continuous data. The chi-square test and Fisher's exact test were used to evaluate the association between categorical variables. Wilcoxon's rank sum test was used to compare the distributions of continuous variables between study groups (i.e., compliance vs noncompliance as determined by UDT). Univariate logistic regression analysis was performed to look at compliance status for the following covariates: age, gender, pain scores, SOAPP-SF total score, MEDD, smoking, alcohol, illegal drug use, anxiety, and depression. Odds ratios and 95% confidence intervals were provided. Receiver operating characteristic (ROC) curves were used to assess discrimination of a fitted logistic model and the accuracy of prediction. The area under the ROC curve (AUC) was reported to summarize the discrimination ability of a model. Mean and standard error plots over time for each of the pain and symptom scores were provided by SOAPP-SF-based risk level and compliance status. Repeated measure models were fitted to assess the association between symptom scores and compliance status with SOAPP-SF score level over different time points. All tests were two-sided. P values of less than 0.05 were considered statistically significant. All analyses were conducted using SAS 9.4 (SAS, Cary, NC, USA) software.
Results
Two hundred and eleven of the 8,727 patients (2.4%) seen in the pain management clinic during the study period had UDT. One hundred and sixty-seven patients with complete data were included in the analysis. Fortyfour patients (26%) had UDT at initial consult, and 123 patients (74%) at subsequent visits. Based on UDT results, 97 (58%) patients were noncompliant and 70 (42%) were compliant. Patient demographic and clinical characteristics (race, gender, employment status, disease status) were not statistically significantly different
Compliance with Opioids in Cancer Pain
between the compliant and noncompliant patients. Patients were stratified into two groups based on their oncologic care at the time of the UDT. They were classified as active disease if they were getting oncologic therapy including chemotherapy, surgery, and/or radiation; and no evidence of disease or stable if they had no disease or indolent disease but were not receiving oncologic treatment. Noncompliant patients were younger than compliant patients, with a median age of 46 vs 59 years (P ¼ 0.0408) ( Table 1) . Fifty-six percent of the patients with active cancer and 64% of the patients with indolent or no evidence of disease were noncompliant with their prescribed opioid therapy. The difference was not statistically significant (P ¼ 0.3117).
Employment status was available only in 108 patients, of which 70 (65%) were unemployed or disabled. Patients currently smoking or with a history of smoking or ETOH or illicit drug use were more likely noncompliant, though a statistically significant difference was seen in ETOH users only (P ¼ 0.033). Noncompliant patients were more likely to have higher MEDD; however, the difference was not statistically significant (average daily dose ¼ 124 vs 114, P ¼ 0.629). The pain and symptom scores were collected at baseline, the first follow-up visit, and the second follow-up visit. The distributions of pain and symptom scores were not statistically significantly different (P values > 0.05) between compliant and noncompliant patients at each time point. A Unicovariate logistic regression analysis was done to look at variables that seemed to have a potential relevance to noncompliance with prescribed opioid therapy. Patients with a history or current use of ETOH (odds ratio [OR] ¼ 1.96, 95% confidence interval [CI] of OR ¼ 1.05-3.67, P ¼ 0.034) and a SOAPP-SF score of 4 or higher (OR ¼ 1.96, 95% CI of OR ¼ 1.03-3.73, P ¼ 0.041) had a statistically significant association with abnormal UDT. Younger patients (P ¼ 0.079) and patients who had a higher anxiety score at baseline (P ¼ 0.099) showed a marginally statistically significant association with abnormal UDT (Table 2 ). A majority of the patients (60%) were positive for marijuana that was not prescribed to them. Thirty-seven percent had opioids on the UDT that were not prescribed to them, and 16% were negative for prescribed opioids. Twentytwo percent were positive for other illicit drugs including amphetamines (not prescribed) and cocaine, and one patient was positive for benzodiazepines that he obtained from a family member ( Table 2 ). The AUC was reported to summarize the discrimination ability of a model. All predictor variables showed decent discriminating ability, with all values over 0.50 (Table 3) .
A total of 108 (65%) patients had a SOAPP-SF score of 4 or higher and were in the moderate-to high-risk group for opioid noncompliance, and 59 (35%) patients were in the low-risk group. Patients who had a high SOAPP-SF score ( 4) were more likely noncompliant as compared with patients who had a low SOAPP-SF score (< 4; 63.9% vs 47.5%, P ¼ 0.0397) ( Table 1 ). The higher initial total SOAPP-SF scores and Question #4 (the item probing illegal drug use on the SOAPP-SF scores: "How often have you used illegal drugs in the past five years?") as continuous data were statistically significantly associated with noncompliance (P values < 0.05) ( Table 4) . Pain and symptom scores over time in the high-vs low-risk groups based on SOAPP-SF were analyzed using repeated measures models. The higher SOAPP-SF score (4) was significantly associated with higher symptom burden (P values < 0.05). A score of 4 or higher was significantly associated with increased symptom scores on fatigue, anxiety, depression, difficulty thinking clearly, insomnia, and feeling of well-being, shortness of breath, and poor appetite (P values < 0.05).
Discussion
The results from this retrospective cohort indicate that a very small number of patients seen at our pain Koyyalagunta et al.
management clinic had UDT, 211 out of 8,727 (2.4%) during the study period. This is consistent with other studies in oncology practices [4, 5, 34] . This is in contrast to what is seen in the chronic pain clinics; as high as 19% of patients in a national cohort of US veterans seen in pain clinics had UDT [40] . In spite of various guidelines on getting UDT [41, 42] , chronic pain practices have misused the application of UDT for financial gains, and some have been influenced by medical licensure boards and other governmental agencies [31] . Morasco et al. [40] looked at predictive factors that led physicians to get UDT when initiating chronic opioid therapy. They found that patient-level factors that predicted increased likelihood of getting UDT included male gender, black race, divorced/separated marital status, higher pain intensity, comorbid substance use disorder, post-traumatic stress disorder, bipolar disorder or schizophrenia, and a higher baseline opioid dose [40] . It is currently recommended that all patients with chronic pain get UDT prior to prescribing opioid therapy as well as at least yearly thereafter, and as clinically indicated by the health care provider [1] . There are no clear guidelines for the oncology setting, and UDT and pain agreements are not routine, but given the growing awareness of opioid misuse in the cancer patients [3,4,6,27,28], it would be prudent to apply similar guidelines. UDT is a great tool to identify patient compliance to prescribed therapy; an initial rapid immunoassay will give a qualitative analysis, and a quantitative analysis will give a confirmation. There are some pitfalls to this simple test as well; there are discrepancies in the interpretation of the test based on training. Understanding the cutoff points determined by a particular laboratory, the pharmacogenetics, the pharmacodynamics, and the pharmacokinetic properties of the opioid is necessary [43, 44] . Thirty-five patients with missing information as well as inconclusive UDT (i.e., patient report of not taking short-acting opioid, unable to distinguish between marijuana vs marinol, UDT not done for prescribed opioid) had to be excluded from the analysis in our study.
A majority (58%) of this cohort was noncompliant with their prescribed opioid therapy. Patients who were noncompliant were younger (46 6 12 years), though older than what is considered the at-risk age (older than 35 years) in the chronic pain population; this can be partially explained by the higher incidence of cancer in the elderly population [45] . Psychiatric comorbidities [9,10], history of opioid use, history of smoking, personal and/ or family history of substance abuse, and history of physical or sexual abuse have shown to put chronic pain patients at risk for opioid misuse. The noncompliant patients in this cohort had a higher anxiety level and history or current use of ETOH. History of smoking and illicit drug use were seen more commonly in the noncompliant patients, although this was not statistically significant. History of physical and sexual abuse was not available on all patients in this cohort.
Almost 60% of the noncompliant patients were positive for THC, which is currently illegal in Texas. There continues to be an ongoing debate on the use of "medical marijuana," and currently a total of 28 states, the District of Columbia, Guam, and Puerto Rico have legalized it in some form [46] . With increased access to marijuana, it has become common for patients on chronic opioid therapy to use concurrent marijuana. Pain, nausea or lack of appetite, and weight stabilization are some of the indications for use of medical cannabis in the oncology setting, and available evidence is inconclusive for the use of cannabinoids over traditional anti-emetics [47] . There is a dearth of high-quality studies to support the use of cannabinoids for cancer pain [48] . Medical cannabis has potential adverse effects, such as acute impairment of memory, coordination, and judgment, a concern with concurrent chronic opioid therapy. There is scant literature on the benefits and risks, including cognitive changes associated with concurrent use of opioids and marijuana [49] . Physicians cannot dismiss the concern for potential interactions of cannabis with other parallel pharmacotherapy. Until further evidencebased research on the medical use of cannabis is available, clinicians must use current evidence and expert opinion to guide their practices in states where cannabis is legal [50] . Almost 44% of patients were positive for opioids not prescribed to them or negative for prescribed opioids; 22% were positive for amphetamines or benzodiazepines (one patient) not prescribed to them, or cocaine.
There are several screening tools for prediction and identification of aberrant drug-related behavior, and there is weak evidence for their accuracy [30] . None of the available tools have been validated in the oncology setting. Sixty-five percent of the patients had a SOAPP-SF score of 4 or higher and were in the moderate-to high-risk group for opioid misuse. The higher initial total SOAPP-SF scores and Question #4 (the item probing illegal drug use on the SOAPP-SF scores: "How often have you used illegal drugs in the past five years?") as continuous data were statistically significantly associated with noncompliance (P values < 0.05). This raises the question as to whether a physician and/or psychologist probing for illicit drug use is a sufficient screening tool by itself.
Cancer pain is a biopsychosocial experience, with significant contributions coming from sensory, emotional, and cognitive components. In the case of patients with pain from cancer, there is a greater effort expended and leniency to help a patient become more compliant to appropriate use of pain medications. Opioid therapy is but one modality in the context of other concurrent multidisciplinary treatment approaches, each targeting specific aspects of the overall pain experience. Safe and effective opioid therapy should be based upon rational clinical decision-making and practice, consistent with established evidence-based strategies, grounded in practical ethical principles, all aimed at optimal patient outcomes and quality of life. The ethical pain physician should adhere to professional behaviors including altruism, accountability, excellence, duty, respect, honor, and integrity [51] . Likewise, patient responsibilities [52] describe a rational six-step approach to ethical decision-making for opioid treatment that includes the patient's narrative history with contextual and collateral facts, relevant pain pathophysiology, individual and collaborative goals of care, and outcomes-based reassessment to adjust goals and treatment plans [52] .
Limitations
This is a retrospective cohort study with a relatively small sample size. UDT was performed at the discretion of the physician based on their concern for opioid misuse in this small sample of patients.
Conclusions
A very small proportion (2.4%) of patients seen in the pain clinic and prescribed chronic opioid therapy had UDT. A majority (58%) of the patients in this retrospective cohort of cancer patients were noncompliant with their prescribed opioid therapy. Noncompliant patients were younger, more anxious, had a history of or were current users of ETOH, and used higher doses of opioids. SOAPP-SF total score and the response to the item probing illegal drug use were statistically significantly correlated with opioid misuse based on UDT.
Given the very small percentage of UDT completed, it is quite likely that a significant number of patients who did not undergo UDT were also nonadherent with treatment recommendations. More research is needed to determine in more detail the overall frequency of inappropriate opioid use among this population.
